Abstract. The global synchroneity of glacial-interglacial events is one of the major problems in understanding the link between Milankovitch forcing and the climate of the late Quaternary. In this study we isolate a part of the climate system, the tropical Pacific, and test its sensitivity to changes in solar forcing associated with changes in the Earth's orbital parameters. We use a simplified coupled ocean-atmosphere model that is run for the past 150,000 years and forced with Milankovitch changes in the solar insolation. This system responds primarily to the precessional cycle in solar forcing and is capable of generating a mean response to the changes in the seasonal distribution of solar radiation even while the annual mean insolation is roughly constant. The mean response to the precessional forcing is due to an interaction between an altered seasonal cycle and the El Nifio/Southern Oscillation (ENSO). Changes in the ENSO behavior result in a mean tropical climate change. The hypothesis is advanced that such a change in the tropical climate can generate a globally synchronous climate response to Milankovitch forcing.
Introduction
During the Quaternary, paleoclimatic records from all over the world show major events in global ice volume that happen on the same timescales as those associated with changes in the Earth's orbital parameters, the so-called Milankovitch forcing [Crowley and North, 1991] . In this paper we explore the link between these changes in solar insolation and the Earth's climate, focusing on the past 150 kyr. The changes in solar insolation at the top of the atmosphere associated with Milankovitch forcing are small when averaged globally and annually. This fact has led researchers to look for mechanisms that can amplify the forcing in a particular season or at a specific latitude. The most common explanation for the appearance of Milankovitch frequencies in the data involves processes occuring in the high northern latitude summer. It is argued that cool summers will lead to ice growth and initiate a number of positive feedbacks involving ocean thermohaline circulation, atmospheric circulation, and the dynamics of In this study we extend the study of ENSO-like variability to the past 150 kyr using a simplified model of the coupled ocean atmosphere system in the tropical Pacific. Model results are presented in section 2 with limitations of the model arrangement laid out in section 3. section 4 provides a summary of the late Quaternary records of eastern equatorial Pacific climate change and relates them to the model results. The potential implications of the results for the global climate are discussed in section 5, and the argument is put forth that accounting for coupled interactions in the tropics can potentially explain some aspects of the climate response to Milankovitch forcing during that last 150 kyr. In the control run the peak frequency occurs at 4 years. During the warm periods, events are larger and more regular, and the spectra shows that the peak period shifts to 3 years. During the cold periods, cold events tend to be more frequent., but the spectrum shows a less well defined peak frequency. Instead, the interannual variability is spread over a wide range of frequencies.
Modeling Experiments
We wish to understand how the forcing, w•hich is close to zero when averaged over the year, can generate a nonzero mean response. Supposing that the model responds more strongly to the forcing in one season so that the mean will be primarily determined by the forcing in that season, we perform experiments in which the forcing occurs during only 3 months of the year, with zero forcing the rest of the year. Twelve experiments are performed varying the months during which the forcing occurs with January indicating forcing from December through February, etc. We consider a uniform heating of the tropical Pacific, which approximates thd precessional forcing. When a uniform forcing is applied, it will initially generate a uniform SST anomaly that will affect the atmosphere differently in different seasons. 
Limitations of the Model

Arrangement
While this model is highly simplified, it has the convenient property that we know a great deal about its limitations. It is an anomaly model and need not conserve energy. Since the annual mean forcing averaged over the basin is close to zero, the anomaly surface heat flux should also be close to zero when averaged over the basin and the year if energy is conserved. However, the imbalance over the long run amounts to a net ocean effecting such changes are ice sheets, clouds, water va-have suggested that low-level stratus would be a negapor, and CO2. However, none of these is likely to change five feedback on climate change. without some change in atmospheric circulation.
In summary, the mechanism demonstrated here for 
